
UNITED STATES DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

FISH AND WILDLIFE
COORDINATION ACT DRAFT REPORT

RED BLUFF DIVERSION DAM/FISH PASSAGE
STUDY: .PILOT PUMPING PLANT.

Prepared by

United States Fish and bV~Idlife Service
Division of Ecological Services

Sacramento Field Office
Sacramento, California

July 1993

C--089678
(3-089678



I. Introduction

A. Background

Operation of Red Bluff Diversion Dam (RBDD) on the Sacramento River commenced in
1966 to provide irrigation water as part of the Central Valley Project, and has the dapacity to
divert as much as 3,000 cubic feet per second (cfs). Since that time, a number of adverse
impacts on salmon and other anadromous fishes have been related to its operation, the most
important of which are delayed or blocked upstream passage of the adults past RBDD to
prime spawning grounds, predation on juvenile salmon within Lake Red Bluff (formed by the
di.’version dam), and predation on juvenile salmon downstream of RBDD. Until the recent
installation of modem drum screens, losses into the Tehama-Colusa Canal (TCC) were also
significant. Additional impacts include physical injury to jiaveniles while passing under the
gates or through the screen facilities, loss of spawning habitat in the lake reach, and    .
increased water temperatures in the lake and downstream of RBDD. The cumulative impacts
of RBDD and other projects caused an alarming decline in the salmonid populations of the
upper Saerarnento River. Total salmon passing RBDD declined from several hundred
thousandin the late 1960’s to. a low of 53,336 in 1992. The decline was particularly severe
for the winter-run chinook salmon, which waned from a peak of 117,808 individuals in 1969
to a mere 191adults in 1991. The spring-run salmon also reached a historical low of only
410 fish in 1992.

In a 1992 appraisal study of long ,term solutions to improve passage conditions for
anadromous fish, the Bureau of Reclamation (Reclamation). selected four alternatives for
further study, two of which included the use of pumps to convey water with the RBDD gates
raisedi thereby.permitting unimpeded upstream and downstream passage of anadromous fish.
The low velocity feature of large screw, or "Archimedes’,style pumps offers particular
promise as an alternative to the dam which would provide both water supply, yet minimize.
adverse impacts to fishery resources. However, use of Archimedes pumps has not
previously been attempted for application in a riverine environment nor at the scale needed to
replace the .gravity diversion of RBDD. The pilot pumping plant has been prois0sed to
provide empirical data on hydraulic and biological effects likely to occur at and around the
pilot plant, maintenance requirements, and reliability of the system.

B. Project Description

The proposed site for the Red Bluff Pilot Pumping Plant (RBPPP) is on the west bank of the
Sacramento River, just below RBDD at abofit fiver mile 243. The facility will include.two
archimedes pumps (100 (cfs) maximum capacity each and a maximum speed of 26.5
revolutions per minute (rpm)), one screw-impeller centrifugal pump (100 cfs maximum
capacity and.450 rpm maximum speed), and one empty bay for future expansion. In-river
works include the trashrack and associated sheetpiling, pumps, and drywells. The RBPPP
wilI also have modern screening aJad evaluation facilities, and will convey fish back to the
river through one of the bypasses for the existing drumscreens. The project will likely
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include one or more modifications, described below, to improve sweeping flows past the
pump intakes. For purposes of analyzing potential impacts, these channel modifications
could extend as much as 1,500 feet above RBDD to 1,200 feet below RBDD.

C. Previous Service Documents

Fish and Wildlife Service (Service) representatives have attended the on-board review for the
planning and design of the RBPPP since its inception. Documents include our comments on
the initial design (memorandum of March 26, 1992), on the draft Environmental Assessment
(EA) (memorandum of September 4, 1992), and on the first revised draft EA (memorandum
of November 25, 1992). In these documents, the Service indicated general concurrence with
the siting and size of the facility, the bypass sy.ste.m, the trashrack design, and the screening
system. We emphasized the experimental purpose of the facility, and the need to document
minifiaal impact on fish, defined as equal to or less than gravity diversion, as a condition for
committing the pilot plant to long-term operation for water conveyance purposes. We also
expressed concern that recent modifications may impact efficiency of the west-bank fish
ladder. Further refinements in the intake position, and need for channel modifications as
indicated in the second revised EA require us to review this concern and other potential
impacts.

¯D. Modifications of the Action Alternative ..

Sweeping flows in the range of 1 to 4 feet per second (fps) are necessary to reduce debris
loading and entrainment of fish into the pumps. At the proposed site for the RBPPP, flows
-near the intake site are attenuated by several features, including deposition from -Red Bank.
Crei~k above and below RBDD, the cross channel gradient, and the drumscreen Conduits
downstream of the site. Results of physical model and field studies at the site (unpublished,
but provided: to the Service by Perry Johnson, USBR-Denver) indicate several design changes
are needed to achieve appropriate sweeping flows across the intakes of the RBPPP. The
.objective of these design changes would be to allow full capacity opem,tion with the dam

1.- Modified Intake Location

As mentioned in the second revised draft EA, positioning of th~ 200-foot-long trashrack has
been altered so that it would be rotated about 9 degrees into the flow. From the west edge
of the west bank fish ladder, s~:~cificafions show the upstream end of the t_rashrack would
extend about 25 feet intfthe river and the downstream end about 80 feet .into the river.
Sheetpiling would be installed from about 10 feet downstream of the west bank .fish ladder to
the upstream edge of the trashrack, and from the downstream edge of the trashrack several
hundred feet to the existing bypass conduit, then connecting to the west bank.
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2. Gate Manipulation

Because the RBDD gates operate independently, the center gates could be partially or
completely closed to concentrate flows near the banks. Gate operation is limited by the
maximum allowable 1.2 foot differential between gates, and this action alone may not
generate the minimum sweeping velocity under all river conditions. Manipulation of the
gates could also be used to sluice sediment away from the intake structure, disperse
predators, or perform short-term tests by modifying the flow fields .....

3. Channel Modifications

a) Dredging

A significant amount of fine gravel and sand material has been deposited above and below
RBDD, and is believed to be the most important factor influencing site hydraulics.
According to the application for an amended permit (Public Notice No. 199300289),
dredging would occur along the west bank from the mouth of Red Bank Creek to RBDD
covering a volume about 800 feet long, 50 ’to 60 feet wide, and 5 feet deep or more, and
from RBDD downstream to the RBPPP intake (400 feet long, 60 feet wide, 5 feet or more in
depth).. About 10,000 to 15,000 cubic yards (CY) of sediment would be affected.

Options would be either suction dredging done with the RBDD gates down, use of bank
based methods when the river is. at low flow, or displacement of bar material into the
thalweg.

b) Groins

The groins would be submerged structures of stieet piling or rock fill extending from the east
bank partially across the channel which would be used to maintain the thalweg on the west
side of the channel, thereby improving sweeping flows, and sluicing additional Red Bank.
Creek deposition which may occur. They would be about 300 to 400 fee~ long a~d spaced ....
about 300 feet apart, extending about 1to 3 feet above the exislEng river bed. Figures in the
permit application show five groins upstream of RBDD and two groins downstream of
RBDD, total!i.’ng about 3,000 to 6,000 CY of fill..

c) Channel Constriction and. Groins

"Fne channel constriction would be. a 2,000 foot length of sheet pile extend.ing from the east
bank about 200 feet above RBDD upstream to the existing low terrace at about elevation
240. Installation would require excavation of about 2,000 CY of sand, and backaCill of
15,000 CY of sand and gravel.
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d) Combination of Above

Reclamation has indicated that some combination of channel modifications may be required,
pending completion of ongoing physical model studies.

II. Existing Resources

A. Vegetation

The dominant cover types present near RBDD are valley grassland and riparian vegetation. ~
Common species include cottonwoods, willows, aiders, sycamores, and understory shrubs.
However, in the impact, area of the proposed project, most of these communities have
already been cleared for agriculture and other purposes. A few young willows are present on
the west bank where the pumping plant.would be constructed, however, the entire length of
this bank from the dam downstream to the bypass has been modified by either rock riprap or
sheet piling, severely limiting encroachment of vegetation along the bank. "Some larger trees
a~e present on the high terrace bordering the east bank downstream of RBDD. Vegetation on
the river’s edge is inhibited by fiprapping of the east bank from RBDD to about 1,200 feet
downstream.

The increase1 water level of Red Bluff Lake precludes establishment of typical riparian cover
¯ along the river banks upstream of the dam. Additionally, the 3,000 feet of west bank
ūpstream of the dam have-been stabilized by a combination of rock riprap,, sheetpiting, and
the inlet works to the TCC. The surrounding area both upstream.-and downstream is either
urbanized, or covered with grasses, wild oats, star thistle, and other plants typical of
disturbed areas.

B. Fisheries

All four runs of chinook salmon. (fall, late-falL spring, winter) and Steelhead trout migrate
"through the project area., The best temperature and habitat conditions for salmonid spawning
are upstream of Lake Red Bluff, however, significant numbers of salmon do spawn
doWnstream of RBDD, and redds have been-noted immediatelydownstream of the project     ..
area (e.g., DWR 1984). Other anadromous fish species include both green and-white-
sturgeon, American shad and stri.!~l bass. Other native fish are also abundant, such as
rainbow trout, Sacramento squawfisb, Caiifo,--nia roach, hitch, hardbezd, and sucke~.
Among the introduced fish are several sunfish and black bass species, mosquitofish, carp,
several catfish species, golden shiner and others.
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C. Wildlife

Mammal species near the project site are typical of the surrounding area, and include
blacktailed deer, raccoon, jaelcrabbit, squirrels, skunk, beaver, and river otter. In addition, a
wide variety of waterbirds, waterfowl, raptors, gamebirds, and songbirds occur in the area.

D. Threatened and Endangered Species

The following discussion of Federally-listed threatened and endangered species Should be
regarded as preliminary information. For this project, information provided in a subsection
of the EA serves as the Biological Assessment of impacts on status species. We also
¯ recommend that the Corps of Engineers (Corps) review its requirements, published in 50
CFR 402,. for full compliance with the Act.

On August 25, 1992, the Service issued a list for the project area of all Federally-listed and
proposed threatened and endangered species (Appendix A). A summary of a Federal
agency’s responsibilities under Section 7(a) and (e) of the Endangered Species Act (ESA) of
1973, as amended is appended to this list. Although these species are known to occur in the
general vieinity of the project, none are currently present within the construction site. Thus,
no further impacts of the project on Federally-listed species or candidate species for listing is
anticipated.

The ESA consultation regarding the Federally-threatened winter-run salmon should b¢ with
the National Marine Fisheries Servic~ (iMPS). The timing of construction, choice of
channel modifications, extent and timing of Channel maintenance, and opem.tion of
pump/evaluation facility complex should be coordinamd with NM~S to avoid or minimiz~
potential impacts on this species.

III. Impacts

A. No-action Alternative

Thd February 12, 1993 Biological Opinion prepared by the National Marine Fisheries
Service on th~ Central Valley Project Operating Criteria and Plan (CVP-OCAP) requires
"gates-up" operation of RBDD be extended to between September 15 through May 14
beginning in I994, compared to recent operation from November 1 through April 30. The
capaci .ty of the RBPPP is ~uch that deliveries to users along the TCC, including wildlife
refuges, could be maintained for this additional 60 days of gates-up operation. Water needs
for Sacramento, Delevan, and Colusa National Wildlife Refuges are relatively high during
September .and October, and are currently supplied by Central Valley Project (CV’P) water
(Bureau of Reclamation 1989) and delivered by Glenn-Colusa Irrigation District (GCID) via
its Pumping Plant near Hamilton City or the TCC, when GCID does not have the pumping
capacity available. Under the no-action alternative, CVP water would not be available via
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the TCC for this period. Thus, ~he no-action alternative would limit the capability of
Reclamation to meet level 2 refuge supplies as mandated by Congress (Public Law 102-575).
Failure to meet refuge supplies could result in reduced survival of waterbirds that use these

areas as wintering habitat, which is extremely limited in the Central VaLley.

The fate of undelivered water cannot be specified at this time, and would’depend on flood .
control operations, demands elsewhere in the Central Valley, and reservoir storage. Lack of
delivery, in September and October would likely result in increased carryover.storage in
Shasta Reservoir. Undelivered water in early May might be withheld for delivery later in the
year, or released downstream to maintain floodspace in Shasta Reservoir. The volume
delivered by the RBPPP (maximum capacity of about 358 cfs) together with other reduced
deliveries, may result in increased reservoir storage and instream flows. Such conditions
c̄ould be interpreted as being modesty beaaefieial to dverine aquatic resources.

However, the primary purpose of the project is to provide data needed to determine the
effectiveness of a larger scale pumping facility of this type as a long-term solution. In
addition to providing interim benefits (two months additional gates-up operation), a major
indirect benefit of the project is that it facilitates selection of the long-term solution. Among
the alternatives under consideration is a full-scale "Archimedes" pumping plant which would
eliminate the need for RBDD. The no-action alternative would very likely delay selection of
a long term solution for an indefinite period. Delay in this selection would not resolve the
fish passage problem and would thus constitut~ a relatively severe.adverse impact of no-
action.

B. Action Alternative

1) Intake Position

The modified intake rotation and extension into the fiver will require a commensurate-
........... displaeement of the cofferdam needed to construct in fiver works. .The cofferdam is

presently scheduled to be installed beginning March 15, 1994, and is to remain in place until
’ September.3, 1994. This cofferdam is likely to have some impact on fish attempting to use
the west-bank fish ladder because it will cause ladder flows to mix with flows from gate 11.
Aedordingly~ we recommend that cofferdam construction be’completed by May 1, 1994,

-when the RBDD gates are scheduled to be dosed. The cofferdam should be removed no
later than September 3, 1994. These restrictions would minimizz impacts of con~ta’uction
activities on fish p,xs .sage.

As discussed in our letter of November 25, 1992, we further recommend modifying present
operation of gate 11, if necessary, while the cofferdam is in place. Gate 11 is an automatic
gate used to sluice sediment and debris away from the existing Washrack area and to adjust
the water level of Lake Red Bluff. To make the ladder more attractive ~o the fish, it may be
necessary to reduce, .or even eliminate flows, to gate 11 for short periods of time (i.e., 12
hours to several days), redirect flows to other gates to adjust water level. It is anticipated
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that such short term operations would not result in problematic debris or sediment
accumulation.

When the cofferdam is removed, the flows out of the west-bank fish ladder will be
permanently altered so they ’ follow the angle of the RBPPP and are directed in line with the
downstream section of existing drumscreen bypass. This condition may actually produce
somewhat improved lead-in flows towards the ladder, in that it directs the water towards the
natural split in flow in the vicinity of the bypass outfall, rather than along the.bank. The 9°
rotation appears to fall within the recommended 1:8 limit for wall deflections (Bates 1992).
Some additional mixing with gate 11 flows will remain with the rotated intake after the
cofferdam is removed, although we do not anticipate that this will produce significant
blockage or delayed fish passage. However, if adverse impacts on passage are observed,
modified operation of gate 11 and/or fish ladder modifications may be necessary. Any
necessary ladder modifications would be to mitigate impacts of the RBPPP only, and should
not be construed as Service endorsement of ladder improvement as a long-term solution.

Furthermore, operation of the pumps with the gates down would very likely withdraw much
of the water which is exiting the fish ladder. Initially, RBPPP operations should be limited
to short-term tests (1 to 3 days) during the gates-down period, until effects on adult passage
(e.g., delay, blockage, injury) are assessed. If no such impacts are observed, longer
operations dfiring the gates-down period would be considered acceptable by the Service.

2) Gate Manipulation                  "

Use of gate manipulation to improve sweeping flows is a relatively benign action. No
construction is proposed or anticipated for this operational change. Predators like squawllsh
and striped bass may" concentrate in the eddy areas behind the closed, gates; however, these
could be dispersed by intermittent operation of these gates.. As with other measures to
improve sweeping flow, this action is beneficial in reducing the probability of entrainment

................into the pumps, and removing sediment and trash from the pump.intakes which, could ¯ . ..
otherwise affect pump efficiency and increase fish mortality..

3) Dredging

Most sediments in the area which is proposed for .dredging consist of sand and fine gravels
smaller than the preferred spawning substrate for salmon. Aerial surveys (California
Department of Fish and Game, unpublished data) have documented salmon redds as close as
several hundred feet downstream of RBDD; however, these locations do not overlap with the
dredge site, which is closer to the West bank. Thus, no significant direct loss of salmonid
spawning habitat is envisioned from this action.

Another potential impact of dredge operations would be increased turbidity levels, which
would affect salmonid redds downstream. To minimize such impacts, we recommend that
dredging be conducted, to the extent possible, between January 1 and April 15. This period
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coincides with naturally high turbidity levels in the Sacramento River, and is after the
spawning and incubation period of most of the fall-run chinook salmon, and prior to
spawning of the winter-run. Dredging between April 15 and September 15 will re,suit in
some loss of winter-run juveniles or impact spawning which occurs downstream of RBDD.
The period from September 15 to December 15 should also be avoided, because fines
generated by dredging would result in a significant increase in turbidity over natural levels,
and impact spawning downstream of RBDD. It is recognized that dredging may not be
possible during high fiver flows which can occur during the recommended window, and that
redeposition of material from Red Bank Creek during such high flows, may require dredging
later in the year. The Service would, therefore, consider relaxing this restriction as
acceptable on a case-by-case basis.

4). Groins

At this juncture, we have not been provided a clear indication of whether or not groin
treatment would be needed, The design criteria for inclusion of. groins are assumed to meet
the. need for a sweeping flow of about 2feet per second under the worst case low water
conditions. This condition would most likely correspond to the 3,250 cfs from October i
through March 31 required by NMFS at present for protection of the winter-run salmon.

Temporary localized disturbance would take place if the groins were installed. The
timefrarne for installation to minimize impacts should be similar to that .for cofferdam
installation (i.e. March 15 to April 30); any additional construction should be conducted as
late as possible between January i and March 14. During the May 15 to September 15
gates-down operation, disturbance caused by groin construction might affect upstream
-migrationof salmonids. After construction, the resultant improved sweeping flows may have
the benefits 0f reducing entrainment of fish and debris into the. intake, and possibly
preventing predator accumulation near the intake.. On the other hand, additional fish would
be exposed to the intake structure, and impacts in the form of physical injury or predation
could be elevated. By implementing the biological monitoring plan, we anticipat.e such
impacts will be maximally avoided by responsive modification of plant operations. The ¯
sluicing action of the groins is likely to obviate the need for frequent dredging around the

¯ RBPPP intake. The placement of the groins appears to. connect to bank.areas which have
beeh previously riprapped, and would not result in loss of cover in the form of undercut
banks, exposed root zones, or overhead shading.

’The groins upstream of the dam would not constitute a fish passage barrier, however,, they
may create significant predator habitat with the RBDD gates raised. As noted in tile EA, the
top of the groins (240 feet mean sea level (msl)) would begin to extend above the water
surface at discharges less than 10,000 cfs. During the 1987 to 1992 drought, the lowest
observed flow of around 3,800 cfs within the May 15 to September 15 gates-down operation
period which which would apply after completion of the pumping plant, would have exposed
these groins to about mid-channel (238 msl). Greater exposure would occur as flows
approach thelower, NMFS requirement. Thus, the groin treatment would create a large
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backwater area in the slough upstream of the dam, and some slack water between the the
groins. Predators like Sacramento squawfish prefer to hold in relatively slower-moving
backwater areas (less than 1 fps) or eddies which could potentially form between or
downstream of thegroins. The predators might wait in separation zones and feed on smolts
which are passing with the higher velocity west bank flows.

Another significant concern is whether downstream groins will aggravate the current problem
of predator accumulation below the dam. Although the EA states that the design of the
groins would minimize flow separation and predator habitat, backwaters are especially likely
to develop during low flow periods. Recent observations suggest that predators congregate
rapidly (i.e., days to weeks) below RBDD after the gates are closed, and could also
accumulate around the groins with changes in river stage.

Downstream’ of the dam, flows intercepted and redirected by the groins may affect use of the
east bank fish ladder. Most adult fish which would normally approach the ladder from the
east bank could be redirected towards the west bank. To use the east-bank ladder, these fish
would then have to negotiate their way through the backwater area between RBDD and the
first g~oin below the dam, as well as turbulence caused by the dam gates. In general, areas
where eddies, flow separations, or dead water should be eliminated to the extent possible
around fishway entrance pools and channels (Bates 1992). This potential problem would
.become increasingly serious at lower river flows. The groin nearest to the dam would have
’an elevation of 237 feet msl near the left bank, sloping to about 236 feet msl at mid-channel
(Perry lotmson, Reclamation, personal communication). Assuming an approximate stage of
238.5 feet msl at the 3,250 efs minimum flow, these lower groins would be submerged, but
still close enough to the water surface to obscure much of the flow towards the east, and
possibly the center, ladders. It is difficult to portray the exact hydraulic conditions behind
the groins, as we note about one foot of variation in the taiiwater stage has been observed as
a result of different gateconfigurations.

Based. on operations during the 1987 to 1992 drought, .the lowest .flows. (within .the APril 15
to September 15 gates-down period) have occurred around the beginning of the gates-down
period in mid-April, corresponding to the peak upstream migration of winter-run salmon, and
towards the end of the gates-down period in mid-September, coinciding with the early fall
migration of the fall-run salmon. It.is likely that any impacts on salmon passage may be
ameliorated, in part, by increased use of the west-bank fish ladder, as the improved sweeping
flows past the intake may result in increased attraction towards this ladder. However, as
previonsly mentioned, the effectiveness of the west-bank ladder might also be impaired by
the pumping plant intake structure. These flows would only occur during very dry years,
when temperature conditions below RBDD are inadequate for salmonid spawning. Thus, the

~ groins could have the greatest adverse impact on passage during years when it is critical for
the adults to spawn upstr.eam of RBDD.

At both upstream and downstream locations, the in-river work would involve substantial
temporary disturbance, and the gro!ns would probably elevate predation levels during the
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gates-up period. During gates-down operation, predation losses are already high within Lake
Red Bluff, and downstream of RBDD. Furthermore, we have not been provided justification
that the groin structures are essential in addition to the gate manipulation and dredging
options, or sufficient information on the flow regime.which would address our concerns
regarding predator habitat. Such structures, once constructed, would be difficult to modify.
Reclamation very recently indicated that model studies show gate manipulation and dredging
would have comparable flow benefits to the other modification options considered.
Therefore, the Service recommends that groin construction not be pursued at. this time, and
not be included in the Corps permit. The Service would be willing to reconsider these
channel modifications, if Reclamation provides sufficient documentation as-to the need, and a
thorough explanation on how the proposed design will minimize potential predator habitat
and passage problems.

Because of the close proximity of the structures to the fish ladders, the Service recommends
that construction of groins downstream of the dam in particular, be avoided. Should
.Reclamation determine that the downstream groins must be considered to permit proper.
operation of the pilot plant, we recommend that the Service and Reclamation develop a
contingency plan in the event that the combination of water availability and groin obstruction
results in significant blockage or delay in passage of salmonids and other anadromousfish.
Componentsof this plan should include: (a) funding of studies necessary to documen.t the
degree to which blockage or delay in fish passing ~e ladders is significantly increased as a
result of groin construction; (b) a binding commitment on any action(s) which would be
performed to provide for passage in the short term should such blockage or delay be
observed; mad (c) performing" further .modifications of the channel which would result in
increased passage over the long term.

5) Channel Constriction with Groin Treatment

Unlike the groins, this option would seal the downstream entrance to the left bank slough.
......... At flows less than about 10,000 efs, a pool area is created which .w.o..uld ..attract pr..eta.tots that. .....:......

may feed on juvenile salmonids at the flow separation zone upstream. Channel constriction
differs from the-groins only treatment in that the continuous obsmaction would, at low river
flows, isolate this potential predator habitat from the main flow of the river. Thus, predators
wotild feed only at the upstream end of the slough with the channel constriction; the groins
would permit predators to hold and feed from between the groins. In addition, local benthic
production would probably be. reduced by the lack of flow, and there may be increased
deposition of fines in the area. S!ack water would also be undesireable for rearing or
spawning, in the event that a full-scale pumping plant is built and restoration attempted for
the present lakebed area. For the same reasons as indicated above for the groins only
treatment we recommend that this option not be included in the Corps permit.
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IV. Conclusions and Recommendations                     ..

The Service maintains its support of the RBPPP project, and has no objection to its
construction or the modified intake location. The project would provide essential data
towards selecting a long-term solution, and would replace gravity diversion for an additional
sixty days of gates-up operation. The delivery of water via TCC has a further potential
benefit of supplying Federal wildlife refuges, when GCID does not have pumping capacity
available.                                                         -.

However, the associated channel modifications may result in adverse impacts in terms of
reduced upstream passage, or increased predation on downstream migrants. To maximally
avoid such impacts, we recommend:

(1) The alternate intake position (9° rotation) be adopted.

(2) Installation of the cofferdam should proceed between March 15 and April 30, 1994.
The cofferdam be removed no later than September 3, 1994.

(3) Operation of the facility when the RBDD damgates are dosed be limited to short-term
tests (1-3 days) to avoid obscuring flows from the west-bank fish ladder. Longer tests
during gates-down operation be permitted only with the consent of the Service.

(̄4) Reclamation agree to modify operations of gate 11, if necessary as determined by the
Service, to attract fish to the east-bank fish ladder entrance.

(5) Reclamation use gate manipulation and dredging only to achieve needed sweeping
flows across the pump intakes. ’

(6) Dredging be accomplished, to the extent possible, between January 1 and April 15.
.............. Dredging operations outside of this period be done oMy with the approval, of the

Service.

(79 Other channel Structures, including sheet pile walls or groins, should not be pursued at
this time.

(8) Future propo.sa!~s for groins or sheetpile walls include: (a) a justification section
demonstrating the need for the structure(s), to attain sweeping velocities; (b) a
description of features intended to maintain existing passage conditions for adult
salmon and other anadromous fish, and minimize predator habitat.; and (c) a
contingency plan to facilitate adult salmon passage in the event that the channel
modifications, such as groins downstream of RBDD, result in unanticipated, significant
fish blockage or delay in passage.
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(9) The complete post-construction monitoring plan be implemented by Reclamation and
provide for assessing impacts of any approved channel modifications on predation
losses and fish passage. The monitoring and evaluation be expanded to include all
native fishes.
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~ses~enC f~r ,~ project, ~ one ~ req~ed. Pl~e see ACumen= S ~r
~ ~sion of ~e r~~~ Fe~r~l ~g~ci~ ~ve ~r Sec~on
.of ~e Ace ~d ~e c~n~ ~r ~i~ ~ hiologi~l ~sessmenc ~c be
prepped by ~e lead F~er~ agen~ or i~ desisted no~-Feder~l.
rep resen~ve.

Sec~on 7 coercion, p~c co 50 C~ ~ A02. shoul~b~ ~ici~ced if you
decade ~c’a l~ced speci~ ~y he ~fecced by ~e proposed project.
I~o~ co~~on ~ he ucilked prior co~ ~cueB request for fo~l
cou~ou ~ =~e ~omdou =d r~olve co~c~ ~ respect co
l~d ~eci~. ~ ~ hiol~gi~ ~s~smenc ~ req~ed, ~4 ic ~ noc

~ o~ "office.
-..

"~so, for yo~ "co~i~ra~on, we ~ve ~c!uded a l~c of ~e c~ndi~ae species
~C ~ he present ~ ~e projecc~ea (See Ac~c~en= A}. ~ese species are
c~en~y berg re-~ewed by oum Se~.ce ~d-~re ~der consideration for

possible ~C one or more ~f ~ese. ~ndi~ces co~d be proposed and listed
before ~ s~jecc project ~ co.feted. Should ~e bio!ogica!

concac= o~ office for.ce~cal ~sis~ce. One of ~e pocen~ial benefics
from 9u~h cech~ ass~ce is ~t by exp%orin~ al=e~acives early, in
pla~ng process, i~ ~y be possible co avoid conflic~ chaE could o~e~ise
develop, shoed a can~ce species become lis=ed before ~e proje~= is           :
comp le ted.
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ATTAC]E~Z1,E A
o

LISrE -m  TSOgeSED ENDANGERED AND THREATENED
CANDIDATE SPECIES TKKT MAY OCCUK IN THE AEEA OF THE:BKOPOSE~

PILOT PUMPING PLANT AT RED BLUFF DIVERSION DAM -
SACRAMENTO KI~ER, TEHAMA COUNTY. CALIFO~NIK’-

(I-I-9.2-SP-I1890 August 25° 1992)

Fish .... "
winder-run chinook salmon, Oncorhynchus ~sha~rycs~ha (T)"

~ley elderbe~ lon~o=; beetle, DesE~ ~o~s d~h~ (T)

Proposed Species

None "

Candldane Species

Fish sacramen=o spli==ail, Pogonichrhys macrol~p~docus (2)

c~foNa red-leg~d frog, N ~ra drayton,1 (I~)

nor~wes~e~ pond ~le, Gl~s ~ra~ ~raca (2)

pacific wes~e~ big-eared ba=. P1~o=~ c~nsendii .c~sendii (2)

(E)--Endangered    (T)-’-Threatened . (P)--Proposed ¯ (~)--Cricical Habica=
(1)--Ca=egory i: .Taxa for-~hich ~he Fish and ~ildlife Ser-~ice has sufficient

biolo~i~l, i~o~aEio~ ~ ~por~ a proposal
~rea~ened.

(2)--Ca~ego~ 2: T~a for ~ich existing info~ion indicated may ~arran~
lis=ing, hue for ~ich s~s~nEial biological informaEion co supporE a
proposed ~le is

(~)-~eco~ended for Ca~ego~ I ~ ...................
(2K)-Keco=ended for Ca=ego~ 2
(~) - - Lis Eing pe ci cioned
(*) - - Poss ib ly ex~incc
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